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a  b  s  t  r  a  c  t
A  46-year-old  man  with  a history  of hypertension,  chronic  kidney  disease,  and  chronic  aortic  dissec-
tion  classiﬁed  as DeBakey  type  IIIB was referred  to our hospital  with  chest  and  back  pain.  The  patient
underwent  64-row  multidetector  computed  tomography  (MDCT),  which  revealed  new-onset  DeBakey
type II aortic  dissection.  The  intimal  ﬂap  prolapsed  into  left ventricle  in  the  diastolic  phase  of  cardiac
cycle  and  stuck  to the  right  coronary  cusp  (RCC)  of the  aortic  valve.  He  also  underwent  transesophageal
echocardiography  (TEE)  to assess  the  relationship  between  the  intimal  ﬂap  and  aortic  valve in  detail.  The
intimal  ﬂap  overlaid  the  RCC  and  prolapsed  into  the  left ventricle  outﬂow  tract  in the  diastolic  phase.
These  images  suggested  that  the  circumferential  intimal  ﬂap  stuck  to the aortic  valve,  resulting  in  severe
aortic  regurgitation.  One  day  after  the  admission,  the  patient  underwent  replacement  of ascending  aorta
with  a prosthetic  graft.  Intraoperative  observation  exhibited  the  intimal  ﬂap  inverted  to  the  left  ventricle.
MDCT  could  detect  the  ﬂat  movement,  as well  as  TEE,  in  addition  to  the  extent  of  aortic  dissection.
<Learning  objective:  Acute  aortic  regurgitation  is one  of  the  complications  in  aortic  dissection  involv-
ing the  ascending  aorta.  The  mechanisms  are  aortic  root  dilatation,  asymmetry  of  the  aortic  root,  and
diastolic  prolapse  of  the  intimal  ﬂap  into  the left  ventricle.  Evaluation  of  the  mechanism  is beneﬁcial  for
surgical  procedure  and  TEE  is a useful  tool.  With  the  advancement  of  MDCT,  MDCT  could  also  detect  the
ﬂap movement  and  become  a useful  tool  for  evaluating  mechanism,  in  addition  to the  extent  of aortic
dissection.>
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Acute aortic regurgitation is a well-recognized complication
hat occurs in patients with aortic dissection involving the ascend-
ng aorta. However, diastolic prolapse of the aortic intimal ﬂap
nto the left ventricle is a rare cause of aortic regurgitation [1]. We
eport here a case of aortic dissection with severe aortic regurgita-
ion due to back-and-forth intimal ﬂap movement detected by both
ultidetector computed tomography (MDCT) and transesophageal
chocardiography (TEE).
ase reportA 46-year-old man  with a history of hypertension, chronic kid-
ey disease, and chronic aortic dissection classiﬁed as DeBakey type
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IIIB was referred to our hospital with chest and back pain lasting
for two days. The heart rate was  120 beats per minute and blood
pressure in the right arm was  136/60 mmHg, with no signiﬁcant dif-
ference from left arm. The patient also had congestive heart failure.
There was not ischemic manifestation, such as electrocardiographic
change and wall motion abnormality in transthoracic echocardiog-
raphy (TTE). An intimal ﬂap in proximal ascending aorta and severe
aortic regurgitation were observed by TTE. We suspected that
chronic aortic dissection extended to proximal ascending aorta.
The patient underwent 64-row MDCT, which revealed new-onset
DeBakey type II aortic dissection (Fig. 1A and B). The intimal ﬂap
prolapsed into left ventricle in the diastolic phase of cardiac cycle
and stuck to the right coronary cusp (RCC) of the aortic valve (Fig. 2A
and Supplementary video 1) [2]. The ﬂap did not involve the ostia
of coronary arteries (Fig. 1C). He also underwent TEE to assess the
relationship between the intimal ﬂap and aortic valve in detail. The
intimal tear was  located just above the sino-tubular junction and
extended to the commissure between noncoronary cusp (NCC) and
RCC (Fig. 1D). The intimal ﬂap overlay the RCC and prolapsed into
vier Ltd. All rights reserved.
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Fig. 1. MDCT revealed acute ascending aortic dissection (arrows) and chronic descending aortic dissection (arrow heads) (A, B). MDCT showed that the ostia of coronary
arteries were not involved with the intimal ﬂap (C). Transesophageal echocardiographic short-axis image of ascending aorta showed a proximal aortic dissection with
a  circumferential intimal ﬂap located just above the sino-tubular junction and extended to the commissure between noncoronary cusp and right coronary cusp (D). In
operation, the intimal ﬂap was inverted to the left ventricle (E). A-Ao, ascending aorta; D-Ao, descending aorta; LMCA, left main coronary artery; MDCT, multidetector
computed tomography; RCA, right coronary artery; NCC, noncoronary cusp; RCC, right coronary cusp; LCC, left coronary cusp; LV, left ventricle.
Fig. 2. MDCT (A) and TEE (B) in long-axis image showed back-and-forth movements of the intimal ﬂap. The intimal ﬂap projected into proximal ascending aorta in the
systolic  phase (the left panel). In diastole, right coronary cusp of aortic valve was  stuck by prolapsed intimal ﬂap (the right panel). LV, left ventricle; MDCT, multidetector
computed tomography; TEE, transesophageal echocardiography.
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he left ventricle outﬂow tract in the diastolic phase (Fig. 2B and
upplementary video 2). These images suggested that the circum-
erential intimal ﬂap stuck to the aortic valve, resulting in severe
ortic regurgitation (Supplementary video 3) [1]. One day after the
dmission, the patient underwent resuspension of the commissure
etween NCC and RCC and replacement of ascending aorta with a
rosthetic graft. Intraoperative observation exhibited the entry of
roximal ascending aorta and the intimal ﬂap inverted to the left
entricle (Fig. 1E) [3,4]. The surgery was successfully performed
ithout any complications and aortic regurgitation was improved.
he patient was discharged 41 days after the operation.
See Videos 1–3 as supplementary ﬁles. Supplementary mate-
ial related to this article found, in the online version, at
ttp://dx.doi.org/10.1016/j.jccase.2013.02.006.
iscussion
To the best of our knowledge, our case was  the ﬁrst case that
ncluded surgical ﬁndings as well as images obtained by MDCT and
EE.
The mortality rate of acute aortic dissection involving the
scending aorta is about 1% per hour for the ﬁrst 24 h. After 48 h,
he mortality rate is gradually reduced [5]. Emergent surgery was
ecommended. However, in our case, the surgeons were occupied
hen the diagnosis was made. The onset was two days previously,
herefore, the surgery was performed after experienced surgeons
ere available.
Acute aortic regurgitation is a complication that occurs in
atients with aortic dissection involving the ascending aorta. Aortic
egurgitation may  result from three different mechanisms: (1) the
issection may  cause progressive aortic root and annular dilata-
ion, which prevents central leaﬂet coaptation; (2) the dissection
ay  disturb the aortic root geometry in an asymmetric fashion,
ith consequent prolapse of one leaﬂet; and (3) diastolic prolapse
f the intimal ﬂap into the left ventricle, which sticks to the aor-
ic valve [1]. In this case, the entry was at the proximal site of
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the ascending aorta and circumferential dissection extended both
anterogradely and retrogradely. Severe aortic regurgitation was
due to prolapse of the intimal ﬂap into the left ventricle and also due
to the prolapse of the commissure between the NCC and RCC. The
ascending aorta was transected just above the sino-tubular junc-
tion and the false lumen of the aortic root was approximated using
gelatin–resorcine–formaldehyde glue. The commissure between
NCC and RCC was resuspended and the ascending aorta was
replaced with the prosthetic graft. Aortic regurgitation was  not
detected postoperatively.
A prolapsed intimal ﬂap can cause myocardial ischemia and
cardiogenic shock by obstruction of the ostia of coronary arteries
during diastole [6]. In our case, there was neither ischemic electro-
cardiographic change nor wall motion abnormality in TTE at rest.
Further, the ostia of coronary arteries were evaluated by both MDCT
and TEE, which demonstrated patency.
MDCT could detect the ﬂat movement, as well as TEE, in addition
to the extent of aortic dissection.
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